The metabolic pathway of photorespiration involves chloroplasts, peroxisomes, and mitochondria. The reactions taking place in mitochondria are generally agreed to be the conversion of glycine to serine, NH3, and CO2 by the combined action of glycine decarboxylase and serine hydroxymethyl transferase (5). The decarboxylation yields NADH (3), reoxidation of which can be coupled to the respiratory chain (2, 7, 11, 12) or to endogenous malate dehydrogenase (11, 12) .
the plant were used for preparation of mitochondria. Roots and stalks were cut off and rinsed in distilled H20. Leaves were deribbed (midvein and some of the smaller veins were removed). As much leaf material as possible was then removed from the veins with a razor blade.
Preparation of Mitochondria. The mitochondria were prepared as described previously (4) by a preparation procedure using differential centrifugation and phase partition. The (5, 11) . Protein was determined according to Lowry et al. (6) . RESULTS 
AND DISCUSSION
Glycine decarboxylase activity in plant mitochondria is a very fragile property demanding intact inner membranes for activity (12) . This criterion was met by all of the preparations used in this investigation (Table I ). The preparations from leaves, leaf veins, and stalks showed relatively good RC (Fig. 1) . It is therefore reasonable to assume that the mitochondria were sufficiently intact to maintain glycine decarboxylase activity. The intactness of the outer membrane of leaf mitochondria was, however, significantly lower than reported earlier (4). This probably depends on the longer homogenization time used in this study.
Substrate-dependent respiration ofmitochondria prepared from different parts of spinach is shown in Figure 1 . NADH, succinate, and malate were oxidized by all mitochondria tested, whereas glycine was oxidized rapidly only by leaf mitochondria. The mitochondria from stalks and leaf veins showed slow 02 uptake The respiration by root mitochondria was not affected by glycine (Fig. 1) and no glycine-KaFe(CN)6 oxidoreductase activity could be detected (Table II) . We conclude that glycine oxidation via the respiratory chain is absent in spinach root mitochondria. The activities found in stalk and leaf vein mitochondria probably originated from the green cells, present in the starting material.
We therefore assume that these activities are absent also in mitochondria from stalks and leaf veins. The results show that the ability of spinach mitochondria to oxidize glycine via the respiratory chain is restricted to mitochondria from green cells, which GLYCINE OXIDATION IN SPINACH Glycine decarboxylase activity has been reported for nonphotosynthetic tissue, for example, in mitochondria from etiolated mung bean hypocotyls (7) and tobacco root mitochondria (9) . The measured activities are very low and not detectable with the methods used in this study. The metabolic significance of these low activities remains to be elucidated.
The results obtained in this study show an unequal distribution of enzyme activity between different parts of the leaf. Metabolic differences between different types of cells in a leaf are probably a common feature, are well known from C4 plants, and have also been demonstrated in C3 plants. Black (1) showed differences in enzyme distribution between the epidermis and the rest of the leaf. Most preparations from plants start from a mixed population of cell types. This heterogeneity should be considered in the study of compartmentation of metabolism.
